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(inside intact forests) and the combined
impact of humans and climate change (outside
intact forests).
We combined an atlas of Russia’s intact forest
landscapes4with a land-cover map9drawn up
for 1999–2000 to delineate intact and non-
intact forests (see supplementary information).
The total area covered by the atlas4is 1,118 mil-
lion ha, including 205 million ha of intact
forests. Active fires detected by the Terra satel-
lite10were used to derive our fire database for
the period 2002 to 2005 (Fig. 1). These active
fires were separated into those that fell inside or
outside intact forests. Active fires that were spa-
tially and temporally concurrent were then
grouped together to identify individual fire
events. Finally, fire events were attributed to the
zone in which they started.
We found that 85% of the 23,818 active fires
in intact forests in 2002 were located within a
10-km-wide buffer zone inside the perimeter
of the intact forests, indicating that the borders
of these areas could have been affected by fires
starting on the outside. We therefore selected
a new subset of ‘most-intact’ forests to repre-
sent more strictly the concept of intact forest
— these comprised the largest individual
intact areas and the individual intact areas
with the smallest perimeter-to-area ratio. The

resulting subset of 17 intact areas totals 25% of
the total intact area. 
During seasons of climatic anomalies (2002
and 2003), fire-event densities in the most-
intact forests were twice the normal density
(Table 1). But, more surprisingly, density ratios
of forest-fire events outside and inside most-
intact forests are at least 7.9 and as high as 14.4
during the four-year study period. These
results show that human impact had a con-
stant ‘multiplication’ effect on the fire events,
and that a maximum of 13% of fire ignition in
the non-intact forests is explained by natural
disturbance, with the rest being directly
induced by humans. 
Forest regions of boreal Eurasia, and partic-
ularly Siberia, have seen a reduction in popu-
lation following the creation of the Russian
Federation. But the human impact on the
forests through fires is higher owing to lack 
of control, ineffectual fire-management poli-
cies and new socioeconomic conditions in 
the region7,11,12. It is also a consequence of the
oil boom in Siberia13. The fact that recent
increases in ‘wild’ fires in Eurasian boreal
forests are primarily a result of human behav-
iour on the ground has implications for the
global carbon budget3and should be taken
into account in future mitigation policies.
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RETRACTION
Cell biology: Non-thermal heat-shock response to
microwaves
D. de Pomerai, C. Daniells, H. David, J. Allan, I. Duce,
M. Mutwakil, D. Thomas, P. Sewell, J. Tattersall,
D. Jones, P. Candido
Nature405,417–418 (2000)

Our claim that weak microwave fields induce a heat-
shock response in Caenorhabditis elegansby a non-
thermal mechanism is invalidated by new findings
showing that there is a small heating effect under
these conditions (A. Dawe et al. Bioelectromagnetics
27,88–97; 2006). This temperature rise (about
0.2C) causes heat-shock induction comparable to
that noted in our communication.
C.D., J.A., M.M., D.J. and P.C. were not available to
sign this retraction.
doi:10.1038/440437a

Table 1 |Number and density of fire events in forests of the Russian Federation

2002 2003 2004 2005

Forest type* Number of fire events

All forests in study region 5,929 6,461 4,627 3,796

Non-intact forests 5,420 5,967 4,417 3,477

Intact forests 509 494 210 319

Most-intact forests 109 96 49 119†

Density of fire events (10 3per km2)

All forests in study region 1.09  1.19 0.85 0.70

Non-intact forests 1.60 1.77 1.31 1.03

Intact forests 0.248 0.241 0.102 0.128

Most-intact forests 0.202 0.178 0.091 0.115

Density ratio of fire events

Ratio non-intact/intact 6.5 7.3 12.8 8.1

Ratio non-intact/most-intact 7.9 9.9 14.4 9.0

*The area of all forests in the study zone is 543 million ha, of which 338 million ha is non-intact forest and 205 million ha is intact
forest. The total area of ‘most-intact’ forest (a subset of intact forest; see text) is 54 million ha. The fire season is considered to
last until 21 September. 
†From these 119 fire events in most-intact forests, 57 are located in two large intact forest areas in the basin of the Taz River,
where oil was being prospected (as revealed by fine spatial resolution imagery) in 2005. Intact areas were delineated using
satellite imagery from the year 2000; some areas may no longer have been intact in 2005, in particular as a result of the oil boom
in Siberia13. Fire-event densities are estimated without these 57 fires.

Smoking gun: an image at 1-km resolution from the Terra satellite in August 2002 shows forest fires (red polygons) with white smoke plumes.
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